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Abstract. Business model has the potential to create value and capture value for 
companies, which is critical for their sustainable development [1]. The concept 
of eco-efficiency can be a useful concept to link an enterprise’s business with 
sustainable development as well as achieving long-term profits [2,3]. Extant lit-
erature reveals that there is a need to study business model innovation and eco-
efficiency under one text to achieve a win-win rationale to increase profits while 
reducing environmental impact [4,5]. This empirical study conducted 8-in-depth 
case studies with manufacturing companies across UK and China. The author 
synthesized the cases and concluded the measures of business model innovation 
for eco-efficiency in five categories, namely (1) Selling of service model, (2) 
Direct selling model, (3) Collaboration strategy, (4) Whole system design strat-
egy, and (5) Technology renovation strategy. The empirical finding suggests the 
adaptation of strategy and exploitation of the technologies are essential to busi-
ness model innovation when manufacturing companies seeking to implement 
eco-efficiency.  
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1 Introduction  
In order to achieve a profitable sustainable business, one possible solution for manu-
facturing industries is to innovate their current business model to generate more value, 
as well as increase eco-efficiency to reduce environmental impact [6]. For one thing, 
an effective business model links the strategic and technical potential, as well as deliv-
ering value to customers and generating profits for enterprises [6,7]. Additionally, the 
business model connects the workings inside the firm to outside elements including the 
customer side, and captures or monetizes value [1,8]. For another, improving a com-
pany’s eco-efficiency, enterprises would improve their environmental factor that yields 
parallel economic benefits [3]. More importantly, eco-efficiency can reduce the envi-
ronmental impact and natural resources, as well as maintaining or increasing the value 
of the output [9]. Therefore, linking to business strategies, eco- efficiency plays the role 
of eliminating risks and identifying new market opportunities, which is very attractive 
2 
to companies [3]. However, through the literature review, it is apparent that the direct 
connection of business model and eco-efficiency is deficient, especially for the empir-
ical cases to illustrate how companies adapt their business model to implement eco-
efficiency.  
 
The scope of this study focuses on business model innovation and eco-efficiency im-
plementation at organisational level. The author seeks to determine how companies 
carry out eco-efficiency by means of business model innovation. Thereby, the research 
question is proposed ‘How do manufacturing enterprises innovate their business model 
to realise eco-efficiency?’ To answer the research question, an inductive multiple-case 




2 Literature review 
 
2.1 Business model innovation 
According to Björkdahl and Holmén (2013), business model innovation refers to creat-
ing or reinventing something new or different in doing business [10]. In other words, 
at least one constitution element of the current business model is changed [11]. Giesen 
et al. (2007) identified three main types of business model innovation, which are in 
industry models, in revenue models and in enterprise models [12]. They proved that 
each of the three types of business model innovation could lead to success. Among the 
three types, innovation in enterprise is the most popular, because it focuses on network 
plays (e.g. external collaborations, partnerships, etc.). At this stage, Velu (2014 p.2) 
explained that business model innovation can “redefine what a product or service is, 
how it is provided to the customer, and how it is monetized” [13]. Therefore, business 
model innovation can change the mode of competition through altering the performance 
metrics [14].  
 
Foss and Saebi (2016) reviewed 150 publications and concluded that there were four 
streams of business model innovation [15]. The first stream emphasized the conceptu-
alization of business model innovation [1,16]. This stream offers a clear definition of 
business model innovation and highlights the phenomenon itself. The second stream 
argues that business model innovation is an organisational change process and empha-
sizes the required capabilities [17,18]. The third stream argues that business model in-
novation is an outcome of the organisational change process. This stream often regards 
the emergence of new business in a particular industry such as electric mobility and 
aviation [15]. The fourth stream addresses the organisational performance implications 
of business model innovation. This stream differentiates the outcome influenced by the 
business model innovation process and the performance affected by different types of 




Eco-efficiency is an essential component of corporate social performance. It also acts 
as a forward-looking measure of the potential practicality, especially for both research-
ers and practitioners [21]. Mickwitz et al. (2006) illustrated that eco-efficiency is capa-
ble of reducing the environmental impact and natural resources, as well as maintaining 
or increasing the value of the output [9]. Thus, improving eco-efficiency requires the 
production of more desirable outputs (GDP), while reducing the consumption of re-
sources and adverse ecological impacts [22]. Yu et al. (2013) discussed that eco-effi-
ciency is the main strategy for promoting sustainability through living within the global 
resource-carrying capacity [23]. Eco-efficiency is also recognized as a significant tool 
to evaluate environmental and economic challenges at the same time [24]. Specifically, 
it indicates that a firm displays a good financial performance with less environmental 
impact or offers a high-quality product with added value [25]. 
 
Currently, eco-efficiency is widely accepted both for increasing economic value and 
reducing environmental effects [26]. It is an instrument for sustainability analysis, 
showing the empirical economic relationship between environmental cost or value and 




The aim of this research is to explore how do companies realise eco-efficiency by 
means of business model innovation. There exist two main activities in theory devel-
opment, which is “the formulation of propositions” and “testing whether they can be 
supported” [27]. This research uses a qualitative case study to explore knowledge in-
ductively [28]. Hence, this research is based on the exploration for theory to discover 
the strategies, which instructs practitioners identify their possible solutions to imple-
ment eco-efficiency effectively.  
 
There are three justifications to select case study as the main research method. Firstly, 
case study is one of the most flexible methods, which provides a plenty of detailed 
description of a particular phenomenon [29]. Secondly, this research focuses on the 
contemporary event, which is identical to the conditions of case study method [30]. 
Thirdly, According to Eisenhardt (1989) and Hagg et al. (1979), many single-case are 
criticized, as they cannot provide any basis for generalization, while multi-case con-
struct a stronger basis for knowledge building. This research is selected to use multiple-
case study [28,31]. 
 
The data collection method of the research is case study. Eight cases include 26 inter-
views are conducted. Interviewees are CEO, Strategic manager, and engineers. The fol-
lowing Table 1 presents the detailed list of interviews. 
 
Since no previous literature illustrates how companies could innovate an effective busi-
ness model in the drive towards eco-efficiency, the most suitable structure of this re-
search is the theory building structure. Hence, the theory is built up from the real world 
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and it is data-driven research. To conclude, inductive grounded theory is the most ap-
propriate one for data analysis in this research. 
 




4 Findings and Discussion 
 
Selling of service model  
Conventionally, companies sell products to customers and encourage customers to buy 
new products consistently. In this business model, companies upgrade their new gen-
eration of products to make customers buy the latest one, although their previous prod-
ucts are still in a good, usable condition. In this context, companies will not pay much 
attention to the durability of their products. This is because, the more goods they sell, 
the more profits they make. Moreover, taking the customers’ point of view, when they 
buy a new product, they do not have a proper channel to dispose of their old one. For 
instance, most customers would like to keep their old usable phones, since the trade-in 
price is not fair enough for a phone in a good condition. In this sense, customers are not 
able to recycle their products properly, which is a waste of materials and energy.    
 
In contrast, in the innovated business model, companies retain the ownership of their 
products. They sell the usage of the product and service to customers. Customers pay 
the subscription fees or rental fees per month to have the right to obtain a new product 
when the old one has been used until the end of its life or when the new generation 
product has been released. This innovated business model encourages companies to 
increase the durability of their products, and companies naturally manufacture high-
Com-
pany 
Core business No. (inter-
views) 
CC Glass-recycling company 4 
GXA Large-scale equipment manufacturing enterprise 
produces numerical machine tool parts; energy equip-
ment 
5 
SGU Manufacturing blowers for either state-owned or 
privately owned manufacturing industries in diverse 
fields 
4 
BJX Design mattresses and use the Original Equipment 
Manufacturer (OEM) to produce 
2 
RS Start-up company producing hydrogen cars 3 
HT Electric bike start-up company 2 
AB A 50-year history company in designing, manufac-
turing and delivering aerospace products, services and 
solutions to customers globally 
2 
Vit Shelving and storage manufacturer and supplier 4 
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quality products to reduce maintenance costs. In addition, customers do not have to 
bother to dispose of the old product, since the companies will find the best way to re-
cycle or reuse the product to maximize its value.    
Direct selling model 
Vit and HT’s cases suggest that the ‘Direct selling’ business model can also be shaped 
to increase eco-efficiency and reduce the waste of resources. Vit changed their business 
model from distribution route to direct selling. Since there are no distributors or retail-
ers, Vit’s current product price is two times less than before. This innovated business 
model means that Vit distributes furniture directly to customers. In this sense, they can 
use suppliers’ packaging to pack outgoing parts. They can also reuse wooden stillage, 
which is used to transport aluminium parts, for a period of around 20 years. This busi-
ness model allows Vit to control the usage of resources. Otherwise, the distributors/re-
tailers’ route will inevitable use extra energy and space for storage and expenditure of 
extra materials for packaging.  
 
Unlike Vit, HT started to use this ‘Direct selling’ business model since the company 
was founded. Hence, there is no data to make a comparison between the previous con-
ventional distribution route and the innovated ‘Direct selling’ route. The interviewees 
emphasized that ‘direct selling’ makes their company understand their customers’ re-
quirements better. Also, since there is no distributor or retailer, companies can focus on 
helping suppliers to carry out eco-efficiency.  
 
 
Collaboration strategy  
The fundamental element of this strategy is to clearly recognize the company’s status 
and the limitation of its resource capability. RS is specialized in participating in various 
projects. The company currently has eight ongoing projects collaborating with univer-
sities, research institutions and other companies. Different projects expand the business 
domain and generate opportunities for RS. Furthermore, their open-minded action al-
lows the company to take the most advantage from other participants. For example, 
they can get eco-related consulting suggestions from university researchers and other 
institutes’ consultants. They can also learn from other participating companies how they 
dispose of their waste and increase energy efficiency. CC’s data suggests that collabo-
ration helps to increase the public’s cognition of eco-efficiency. As a leading glass re-
cycling company in Taiwan, CC has a positive brand value. They recognized that their 
brand popularity attracts potential collaborators and the collaborators will in turn in-
crease their brand popularity in a positive circle. More importantly, by means of col-
laboration, the public’s awareness of recycling will be increased. Their brand will be-
come more famous and their products will be more easily accepted by customers.  
 
Whole system design 
Upgrading the business strategy from the individual level to the ‘whole system’ level 
is one of the most eco-efficient measures that a company can take. Conventionally, 
companies consider individual components in a narrow perspective. The innovated 
‘whole system’ view considers a product’s economic and environmental performance 
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throughout its life, which increase the usage from several years to a few decades. Tak-
ing the ‘whole system’ view, companies consider both the short-term and long-term 
views, and allocate resources (e.g. materials, energy, water) more effectively. For in-
stance, AB changed their business model ‘from architect to integrate’; they believe in-
novation is their key driving force. Hence, considering the whole system with a long 
vision, AB outsourced the production of several individual components to the OEM 
company. They concentrated on innovating the technology to design an eco-efficient 
aircraft. Moreover, HT, as a start-up company, built up a ‘helicopter view’ to design 
their electric bicycle. They looked at every single process through an eco-efficiency 
lens to increase productivity and save energy in production. For example, their folding 
bicycle design makes logistics easier both for supplier’s distribution and customers’ 
portability. 
 
Technology renovation strategy  
GXA’s data suggests that upgrading technology is a key strategic revolution to improve 
eco-efficiency. For GXA, as a traditional casting manufacturing company, their tradi-
tional technique is to pour molten iron into a cavity with the required component di-
mensions moulded by sand. This technique produces enormous pollution. The working 
atmosphere is hazardous for operators. The company developed a 3D printing technique 
to print components directly, which has replaced the moulding and iron-pouring proce-
dure. This new technique has increased their production efficiency by five times the 
previous rate. However, since the materials’ challenge has not been fully conquered, 
this 3D printing manufacturing technique is still undergoing development. 
 
5 Concluding remarks 
 
The empirical research contributes practical implications for professional practitioners 
in industry. The empirical cases identified the status of the leading eco-efficient com-
panies and their measures to induct eco-efficiency. The author synthesizes the cases 
and concludes the measures as five categories, namely: (1) Selling of service model, 
(2) Direct selling model, (3) Collaboration strategy, (4) Whole system design strategy, 
and (5) Technology renovation strategy. This finding confirmed the existing literature 
identifying that business model innovation generates value for companies. This study 
contributes to how adaptation of strategy and business model innovation can be made, 
when manufacturing companies seek to implement eco-efficiency. 
 
 
The limitation of this research is the eco-efficiency research mainly based on strategic 
level. The techniques and measurements to improve eco-efficiency are not covered. In 
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